Quantitative analysis of the mixed activating effects of the alkali metal ions on intestinal brush-border sucrase at pH 5.2.
The activation of rabbit brush-border sucrase by the alkali metal ions, Li+, Na+ and K+, was analyzed using the equations of the random-order allosteric model previously proposed for sucrase (Mahmood, A. and Alvarado, F. (1975) Arch. Biochem. Biophys. 168, 585). The alkali metals have mixed activating effects in tert-butylamine buffers at pH 5.2, including: 1. Affinity-type activation, where the apparent Km decreases as a hyperbolic function of the metal concentration. 2. Capacity-type activation, where the apparent V increases with the metal concentration. These two effects were analyzed quantitatively: firstly, by using linear transformations that allowed us to solve each partial equation separately and secondly, by iteration of the general equation, which permits treating the mixed effects as a whole. Results are consistent with the interpretation that a single metal-binding (activator) site suffices to explain the simultaneous occurrence of the two types of kinetic effect. Nevertheless, complicating factors exist that may require the postulation of additional sites for monovalent cations. In particular, the tert-butylammonium ion appears to interface with the effects of the alkali metals, especially Li+.